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RESPONSE TO NOTICE OF NON-COMPLIANCE 
In response to the Notice of Non-compliance, applicant submits the attached Brief On 
Appeal. An appendix cover sheet has been included to indicate the claims on appeal which 
immediately follow page S of the brief. In addition, blank appendices for related appeals and 
interferences; and evidence have also been provided. Finally, applicant notes that there is only- 
one ground of rejection such that sob-headings in the argument, section are not required. 

Applicant submits that the attached documents meet the requirements under 37 CFR 
41.37 and it is respectfully submitted that the Brief on Appeal be considered. 

The fee in the amount of SI 20 for the one-month extension of time is being paid 
concurrently herewith on the Electronic Filing System (EFS) by way of Deposit Account 
authorization. Please apply any other charges or credits to Deposit Account No. 06-1050, 

Respectful ly submi tied. 
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(1) Real Part? In interest 

Semiconductor imergy Laboratory Co.. Ltd is the real party m interest. 

{2} Related Appeals and interferences 
There are no related appeals or interferences. 

(3) Status of Claims 

Claims 2, 6, 7- i 0, 11,12, and 1 4-26 are pending. Of these, claims 2, 6, 11,12,1 4, and 
16-26 have been examined, of which claims 2. 16, 19. 24. 25, and 26 are independent. Claims 1, 
3-5, and 1 3 were previously canceled, and claims 7- 1 0 and 15 are withdrawn. 

(4) Status of Amendments 

The claims have not been amended subsequent to the final rejection, 

(5) Summary of Claimed Subject Matter 

The claimed subject matter relates to a semiconductor device including a "charge coupled 
device" (CCD), in which, for example, light that is incident on a plurality of photo-electric 
conversion elements {e.g., photo-diodes) is converted into a spatial charge distribution, which is 
then converted into an output, rirae- varying s?gnal(sj. Such a CCD may be used, .for example, as 
an image sensor, a filter, a memory, or in other contexts. See, e.g.. Applicant 's specification at 
page 1, lines 8-19. 
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Applicant's specification describes structures of a CCD that include a crystalline silicon 
+ un ra> .'ig soc <v coh^nna*" cnst'J bodius oMendipg mi a paiUcv.a. di f Ctt,or n:>. onxides. 
v>i apptovn\*S(.\ co-ncidcs. with a charge a-^lci direction o r tho CCD hi tV dc<\ *ibod 
enemies v-s sial cian .vuulrct, exterd <n tV- p nhrij'ar Jn^cbou ot t ic :od tkc r co jrrnar 
c^sti r»ou cs. ana rennet a mtneruv d,n.e:uri of chaise camera Ficd t-u i o e < =l ji.iuic 
is commuo ia si J'e Ulu nou ii s\ nich lae costal bod'o evtend 4 u ira* lh,!> erection ira\ be 
regasded a srvj.c c \ v.rj to; lie (ino\n>>) c'lai^e carries A it-sab of h.i\ U£ ibe d ai^t 
farstl dsrc jon coircsce w itb Ue eireaion hj * hiCa mc costal bo die; f. c - gr< ^ bourcai ,ev> 
extend 's :bai a tian-V. eiiicvfic} of the CCD is increased Soc, e s. , Apr-lit. apf .speottcatm i at 
jVMf 5 kne a i 2-+ ckx> aI-,0. . l . HG >C of -Inpacarf s sxcdLau^i, s fus iat;ng a, arisottopic 
cWJ su jci.ue 2- ras mg a ckai^clensut din cnun 2" that „s pa^adel to ai uidHxim' suhM aa. 
2i <vc FlCs * and < , .Uusaahng trarsusi^fon election me^co?,- JEW, phoiegraph* of .he 
ct vstal bodice tli ick.ra descibed a'xnc. 

1 hose ck-crbs.0 icata.c- ere cleats} reeled to Apn icarJ s claan s Foi e^rnpk. 
incit.rcroi.ri cLnr 2 tecjtes, "aerWa brk ^eniico-adia.to, il ni navirga piuia bu of c W.n^ 
txtw^c wv- >v a ctysto "t- nxii eV^tain. ^ncictr a cv ^tal sractuie ot'he cr\s + aUnje 
stmKondficW fL*ii ci lb.- 1 u\Mal growth diattion is t,jn tiruous s o d' i< a cbaige no\in^ ^ no + 
iCsUK + Ai is a man, bout dat > , ^ hneir at Last one ot t>ie \ cilica h jrvoata' .hai^c t. trip ltd 
dc\Kes that bas tbo ciycia'Lne s^iritopdiict.>r film ib arringed >*ucb tha* u CTai^tJ.arsfu 
J : r ecti on of t he ai le ast one n f the verttc aJ and horizont al charge conph?djdevices is conc-Ktent 
with tnecrvstat gr owtn d xrectiop.." 

A- anotner anipk. nAept ideat ciain t(> :ccstLs, "a cn stall- w .scniKoncretOT- -'Iri 
toimcd or ai aisu'^tm^ =urf a t.. said crystadne scTKiconducto' tilm ha\;rg a plu:al .> o^o^stais 
tx^d.ng u a cnstal grrvtth o.~ci,on \\l\ch is pandltl to toe j>n.-.tirg 5Jifacc \s nercin a 
civs5.il airncnac of he c'>sMlb;jc aemiconducto! libr i^ conl nuoa° so tbai f^ c;\.»tai Miucurc 
rc^didu'd 's i.nylc ci\bU\ for tbc ^htikc. \%neran the ciiarac ttaiutoi d'uclion is t oucdcut -\'tb 
sa>d ;ns« > ijov^h d.rcttion " Ir.eepcndcnt claims i*-' ard 2— 2o rcc^c ot ica^ t ic -.toio ai 
smrhi tea ires ^ tnosc iust ds^cuised v i + L tespect to irukpe\de-r clatns 2 and b> 
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{6} Grounds of Rejection and Summary of References 

Claims 2, K 11, 12, 14 and 160o are reK-cted under ~5 V S C 103UJ as bcsng 
unpatentable c\ cr [ T .S. Patent No. 5.^73 003 to Inotio ct al. ( (none) ir \ lew of L .5. Patera X- ■ 
5.5S2.040 to Ok ad a ct al (CUda) 

hv-nc discloses a display unit, such is a liquid cryrtal display unit (LCD), having a 
plnnMv of photoelectric conveners ic.g., image detectors*, fm the purpose of, mr example, 
pruvKimg a \ ie* finder of an ckctrone camera ha\ ing a sigbt-lmo detection feature (ice. e ^ . 
column 5, Sines 1-23 s. Inoue discloses that the photoelectric .om ertcrs may include, in some 
embodiment, a CCD ^ec. e.g.- column lo, line* 39-54). 

Okada asclo^es techniques An t" u mnng a cnstal pokerystal knmg a :n^b cr>s:al quahn 
foi use in semiconductor device? {see, e.g., Abstract's. Okada discloses \anous SLrr.tcondaetoi 
de\ kts, other than CCDs, that may be manufactured according to such techniques {.see. e. ; j . 
FIGS. 54-ott. "5 A, 75S, "6. ~"\ S1A-81K. 82. and $"-$9). 

(7) Issues 

Wo\ld the bn )ject n at.ei o r independent c'amts 7, I o 1°, 24. 25, and ha\ e oeeu 
obvou3o\t: Inoue ri\Kv^ of Okada 0 

Moic spe- .Ik^lS do mnuc ard Qkida disclose o*- suggest the ie<a-;m!g.> Jleged n r\t 
hnal OrYkt A< tiers' Is the^e cn\ prope combustion of inoue and Ol.ada mat d^close-; m 
sa^g, -ts ad oi lie e unenis of at least the. independent e aims 2. 16, 19. 2 k 25, and "^j 0 

(8) Grouping of Claims 
The claims stand or fell together, 

(9) Argument 

V, a mji e\ek Irons. <■» pu.ranh eonectned v. d* tcthnqucs ,Oi combmmg a dsn> t . 
un ,+ null o ! i-iuo detect n, mtae Mamie^s) described me-tr i F\cn if kio^e e screes a i('J 
as b< mg aSvC as f e mage dcVd i. Inoue doe^ not disc use oi surges: <*av paineuLu a wet ot < 
sh.uct -oof sM.k a CCD.bexoiJ imw%Ki.L is -tandaid n a ci>ns,iuc\ cr o''pnm ait t CO* dv 
iclates to A.pphi,ar:^ iceited Ct. D sttuvtme^) 



\>.piK.int 
Fifcd 
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Somewhat similarly, even if Okada provides general teachings regarding a presence or 
absence of gtam boinuLnses n, a semiconductor devu-e, s\ nh \ expect V certain charge mobilities. 
Okada does not d;se!o;>e or picpuh suggest the features of Applicant': independent claims 2. 
!(>, A), 2 4. 25. and 2o tl at arc alleged tr. the present Office Action, nor d<">es Okae.a pun ide 
P'opt-r motivation to m<xhi\ ini-uc in the manner alleged in the present Office Action. 

More specifically, and wdh respect to independent daim 2 \qi the sake id example, the 
Final Office Action of September 50, 20*. (which was supplements! to :he (m.omplete} final 
Off.ee Action of June 22. 2004) takes flic following positions. cmimeraied and anderlmeG oelow 
for clarity: 

j nst. tne Office Action tl sse;ts that hioue teaches a semiconductor de\ ice "">\htreir at 
least one of the \ erhun and horbontal chaigc coupled devices comprises a crystalline 
seimeonduenv iln, having a piarahty oi crystals extending m a eryskd growth direction ." (see 
OU'ee Action, paragraph 3. lines "-10) 

In response. Appellant respect fully disagrees. Fiulhcr. Appellant note-- that the Othce 
Action pro\ ides no reference to inone. or any portion thereof, that is Thought to pioude ths^ 
teaching, othvt than a geneial leteience to all of FIGS. J-fU. 

Appellant's response of Aprd n„ 20**4 also noted the smuhrr failure of the OiUre Act^n 
of Januan o, ^'0- to point with any pameuLuity to thic alleged teaching oflnout;. In response, 
the Office Acoon of September 30, 2004 stated ir paragraphs 4-0 that, '"At plicanK contend <hat 
Inoae ... fa-h to disclose at least one oi the vertical and hon?ontdl charge cmpkd desices." ..nd 
points to FIGS 24 and 25 of bone, as vsell as to column 16. Urns Vy-^, 

Howler, as noted m Appellant's response of Januar\ 7. 2 (Kb, this response of tk 
September J -U Office Action miseluraeten/es. and fa)?? to respond to. Appellant's argument 
I hat is. the Office Vch'm incorrectly states the issue- as whethei Inone discloses at least one of a 
x t THi.al or horzomal CCD, and then responds by pomtmg *o a portion oflnone *hr>t purely 
states, "the dioio electric converter max he of the OOD-tvpe," 

in actuality, Appellant Mas clearly argued the tss^e of whether Inone discloses or p-operK 
suggests thai a (\erucal or hortzor.tan CCD "comprises a crystalline semiconductor film haxmg 
a plurality of crystals extending m a crystal gro wth dire ction. " 1 he Ofnee Aetyn is rum- 
lesporsn c on inn? point, and moreo\ei„ the mention of a CCD- type- photo-dee tnc com enc in 
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moue as a possible alternative to other image sensors described therein does nothing to illustrate 
,a.\ par icular ptoeertt of sue: a CCD, let ah-ue the pi jpct.es ituttd n dann 2 

Sr ce houe does not usc!o<=; or pmpu > surges; at lea,< the e>rred hexutc a CCD 
htosn;. "a eis^falhee senreo leaetoi bin having a pletabty oi cnauli esteKdn^ L r <i 
giewth dre:tion " d$i <; iicc ne U\ei Ckada. nur ar\ otiei iefe<~e^Ae ofit.o: J. tu'es th^ 
eVfrutes, n> k alleged to ee-e this deikieiiev Appellant subi nts Lut da rt 1 A ^ dlVwa'^s. for at 
least, ims reason. 

Second, and omdaiv iIk Office Action asserts ta^t htoae teaches a sot, „onduc f ot 
(k\ ;ce ^hero.r: a ensta' Mraetute of tbc crvs* Jl ne su tieondectoi ftln ',"53 -u t le erwal 
r 'i)tt ,h ateetieu .s cont-nuous so that a chau f e n,m rig ii rot restr Lied >\ a oou rL\\ 
(see ( > ( >ce \etior. oatagtaph ,\ Hs. s 11 12\ 

Hete. the Off/ten -\ctj< n appe trs m assert that fihn ! 7* * el HO 4S of u> ,t oiOo^es 
Appellate *t eh mod senreonduei^r f^m "h wing a phuabls of c:\otaK CsKadin^ »n * costal 
grow h e.uech»T m. he-eat a tr ?uf structure oi iie c^si tihno scirrcoraus-tot film ei t*e i t>,-ta! 
£xOv tij ojcu.er eoeteiuous s,* the; a charge mo\rag is rot n,--trcn.d b\ a s/i<n oourdaiv ' 

How eve:, fhrr P;>3 o r !no\e appeals to K trent\>i:t,d -Uit once n that lenience, at 
col.inn 1 ones 3~i whie'i staie^ substrate {F'O naming on e p tavai 'ase- foiKied on a 
ojheone wafu > a»ed 1 hi a wale: is ati SOI substrate ia\ -ol ar < p-'au.a la 1 - , . ^ A\ ever ii in 
thicknes' and jiood vji.ahi\, a atcn is obtair.cd b> etching die hi'icone sn^sfiate 1 7 51 and poious 
silicone \p u rr!\:uie mIilO': of L-f attd H sub 2 O sub 2 afet oonairi ;he epnr^tal a^ei 

'1ie:e is eo d, closuie <t- sags'Cs + ton <H bioue ^ < - to Imn tttcoC ^tate<ne;its : MC,hl app ! \ to 
Appe!'ar.'\ ria.r'cd ^ehara;e-i eupjed) dcsiiv, noi tne:e an> d?se)osi::o o- snggesi.on of noee 
as te hoH oi wbv iie uhv 7d. 5 would have the v Cited pio^enies r. partx'ia-, tbeie b\<> 
disc ission 1 1 hi'vie ef any t,\a'i hoi.jda:ies noi ;s then any reference to a oi\s f J yowrh 
duett rn, -nueli ess a :tut\erocrt eha ge w tb lespeet to Mjcc p:ope:t,es H rf tr. th^ Off ce 
\a on do< ^ Hi-* pio\ide „r. explanation or d^a,s c \>u or Itesc pou;ts 

\s ahv^c. t:ter., smicc jnone dots ;iot discLse (»rprope'H su_te,'t at 'east be riaim \\ 
teamre e^a C CD hd\^uy ci^tal stuietuie -it + hc t:>stadoie senneontluctoi fen n the t r.^ul 
a^w\tb dncetmn ^ eontineoj!; sc > that i eha?ge moMtsti is not :estucted b\ a tl ho^.adat\f 
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iika iv.uiavri- '<«r 

and wntwnc'lhct Okada no, anv other reference of record, cures this deficiency, or is alleged to 
cine ths dot cores, App'.-lUnt submits :hiX >. ban 2 is allow able flu at least "h:s te isoti 

1 1— I ■ v Office A.c':on -^eas t>ut although Inouc „G.ret;eG \ faih to Stach " a o i.ir^e 
'rar^h i e jet her oi the at east one scmcal and hort/nr*a < ban c coupled dt'\ ices co:neidenS 
h it i Jv cnstal guwt'i J i„eK>n, ' tl at "Ok^da teaches th<J ^ ensta 1 j. same ^doctor j'iri -s 
arrau^ec <u.s .na* a charge transfer di-ect.on uf the at <cast one xeiUeal and hor-zo^ta! charge 
e vnba de% lees 's c«n> uio it vrb the cnstal growth c'r.vaon " Isec OH'ilj \cl ei\ p 1 agraph 
3. lines 13-1 

Okada hov es ei, pmsides no teacbut.' that is pe^uicn to tie 'cbarge-cnu(\ed de\ ices' 
ucskd kj ch\nt 2 [r pui'tcu.ai, ew.t a-suriing thai Q\"da dlvs.raV- a { mK'onun eiWa 
inov^tn Jkcc io:i ef a MV-m g'dir and pios 'dts < cachings concerning esecroe 11 ih.hU h fi 
lespeU + o a <.'Mki mupciais, the Oiftce -V lion mal v,s .jo rr.emioa as vO how enher Inoue oi 
Okada is ihcu^bt o leL-ttc tb- crv^tal igon ii to (.the anangenKPt o + ~i .he ebajgs. coupted 
dcsKu'ss scored ei claw 2, Nttch that t lie charge transit djra.uon oi :bc e.ivge eeupled 
de\ ictts; 'i eoavidjat \\ U t the ci\<>ud growth direction 

Ir + hife ^aani Oka Ja contain o^h a limited mention of am CCD de^soi., anc, trer onh 
as a \ghi uccise: foi spt cTocheioieai an^ssis. a function iha* .s unrelated to IV hruMtions of 
dam 2 iea> mi'cs ihaf Okada mas uo* be x^evxea or jt'ac^ed ^ a o.igk tofecree ai 

lie cor'i">. oi at ouibn at .on oi icforcrets under 35 T " S C lU^(a). \<rt\t\ei. »r 'hr nrcscnt t <j^, 
Ajneda'K ! tp f tv.t, \\ >th Inoue. ()kaea doc& not pro\ ioe the leadings) alk^ed ,n flu 
Oil sec Action. 

That ;s, , s lelo-erced aho\ o. the < Vfke Action n airtaius th, , Okadi 5 -irov'ides .i lea.biug 
of a chaiy. tians:Vdi:ec.ion c/acbaigc uoupkd dcsite {speciOeeiK, ;hc OiCet Action ±UW u- 
)-u^ ! o-l S of par igi aph 1 that "0\jCa WAcha, a zajtizl v:j& sfer dnectun jf ibe cb«i i-t 
coupled dc\ <cc( s> "k \s hen m fact, L^ada pt o\ ide- no Mttb teai lung 

A? , Vae, tl cn biw t 01 <*da does r,ot «oac o: piopcrl\ ^K^eot at loasi tl c clame . 
ieatufo u' a CO rrr ng 1 at ioa^t one of the vertical and hon/onia) charge tonp.t J cesses that 
b is ! V*. csv.al mo ^ecncondnctoi ulm is ananged such that a Jia^e n-oistc diie^tton et *Il r 
loaat one of the \ v^icd and hor^oi««il ch« i^e coupled de\ icv - -a LOir«.'ei\ \s/h the oi\stJ 
g) issth dnecuon " an.' s;kc neMbvi inouo not any othu icfererce o +, ieco-d, cuj.cn ,r,N 
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decency o*- is alleged to erre thu> detlc ieiK\, AppUUait iiibnnS tut claju 2 ,s a lovvai.c io^at 
least, tins reason. 

Foasta iiralh . tlic- OtTiee \cLon as^eits, .hat " i* w oak! ha\ o k..i oh v ous to ^ -\ e 
the ^wtadia- senvcoadu '*or t'hrj an.aij.'ed <-uUt that a cbaigc tzaasfei eaec io \ o r 'K at 'e^t 
one vertiea", are i in 'o\tal charge . eup -0 device-* is coincident w th .he et> sU\ ; y o\\ th 
drccuo^, decease i ic nobdm between the picset ee at u absence of the g*a a bou:iJa:\ bteotrta 
n.oTc femaiLrb'c'* (see Office Action, paiatjaph 3 Inu- 20-2- i 

Bc-i^d o;i die *bo\e di^cusvuv;, Xpp^iant yabnats taut vi auks;n ot oiunaA <~k \l 
oiad-c ni\ kone (even to tac extent vhat hwae k Mies to iianda'd. ch^ge coap -0 v\mi.^i .5. *ac 
taut fav »rvuH or woult> not \a\ i. beta* motivated to 'ook to Oka h (vsh.ch dot^ ..ot n; ate to 
*:,ait>e co.^i cd dc* aes ir air, manna Kxvaiit to the a-.ihjs.ct matte- o^elai.r 2 s to xodiC aw e 
tvid obtan the sub e„z raattci ot dam 2 

n eoreh^on ^ppc lan> submits* that the preseu* ( iHee Ac'ma la:, a T o e^ahlvb a p arias 
aioecasu oK^ijumv^ uneV SC 10 V* Specdxahv '.poe'Jant ,v nans *hat ne>tUt 
Iroae k<r Okad.\ wKtnei ta^cn aloae o t in ta rabin^ion. d'scV^es o* oiopet i\ su^eat 4 . -d' ot 
elements of mutpcrdaal dam* 2. s>o thai claim 2 ^ bobe\eC to Iv adowa.lif- \* ^tatcC above, 
aidepenccrt Calais to, l^, 2-J 25, anl 26 iccito the same or simJas Jeatatt-s, ".id so w hoji.veo 
be a towage + at at Icaal ;he san v roasors, alony v> ul\ foi a* 'east *he sarte ;o^so,j? dependent 
claims fi, d.,::4 * 1?. and 20-2^ 

Acco'dn^K, \ppeKart r^eu«.-ts tha* me < ejectors ot claims 2, 6. 11, % 2 ,md ]6-2<< bi. 
teinosec. xd tat pu^er. app icauor passed to at ^aace 
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Appendix of Claims 

Claim 1 ( Canceled) 

Haira 2 A semiconductor device comprising: 

a plurality of photodiodv-s being formed in a mattt\ on an insulating surface, 

a plurahtx id \ erucui charge coupled deuces on the insulating surface, said \ ordeal 
charge comMcd dc\ icon being connected with the pluralitx of photodiodcs., 

at least a horizontal charge coupled deuce on the insulating ^iriace, said horizontal 
chaise coupkd oe\ ice being connected with the \crtieal charge coupled de\ ices. 

wbeieui at ie<iSi one of the urncai and hornonia: chmge coapled dewes comprises a 
crystalline ?cnn conductor film having a plurality of crystals extending in, a crystal growth 
direction. 

wherein a crsstal structure of The crystalline sumeonduetor film in the c:\sral growth 
direction is eontmuoas so that a charge inovng i= not restricted hy a grain boundarx . 

\\ herein at bust one oi the vertical and honzornal charge coupled devices that ba c the 
cnstalhno semiconductor tbm ;S ^iTaugtd such tha; a charge transfer direction of Use at iea^t one 
of the \ enseal and hoiuoma! charge coupled dtxices it. aiinvident with the irysta' growth 
direction. 

Claims 3-5 (Canceled) 

Cuuu 0 A ik\ ia accoi dmg to cUim 2 tJtthu comprsirg an ac;n e nam* CnspMx 
de\ a HeMg i negiavri ^ ah *aid \ ctUdl and hunzontal ekuge coup'cd devices o\ or a same 
substrate. 



Claims 7-10 (Withdrawn) 
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Cairn 1 1 \ ee<. iCv aLCOiCmg to cLnm 2 

nhticin the . - sial'me -cimc<md\ etn- nlm is to mod o\er a qi> in ' <uisitate. < j .)d 
vCt 'a i *ik fdent hdil \' made "lorn a sidt e* die que subsLaie 

C a m 1 J \ cc *ceordmg to claim 1 wnc'ein said -lijr^e / ciski c^u-lion i uAk ls 
pmraluv ot. directions. 

Claim 13 (Canceled) 

Claim 14: A device according to claim 2 wherein said semiconductor film is a silicon 

film. 

Claim 1 5 (Withdrawn) 

Cla.m i o A. scniKonductor de\ icx including a CCD. .said CCD o'mpnsmg- 

«j cisMalkne sevneonducioi is iv formed o:i an insulating surface s^n: crvstallnv.* 

scrmconducioi film fiaxmg a phuaU\ ot crystal* extending m «i ci->^;al giovuh dm.euon which 

paral'cl xo die imif atsng surface; 

an msulutina film on the crystalline semiconductor film; 

apluraldv of electrode? formed on fat insulating film, each of said phn-'ii> electa*! 
located wuhm a p^d^crrnmcd dtMaixx so that a piurakts -.d MOS eapaemrs ait formed 
bebxeui the plum ity of elect t odes and the cr>skilbnc .semiconductor film wuh the madma^, 
film therebetween, 

wherem a charge ; s transferred ttom one oi the StO.s catvcuoTs to u;K'th?r of MOS 
capacitors in a charge sransfef direction, 

wheum j crystal simcturt ol'tht, crystalline sermotiductor film > cotiunuous *o -hat th 
i_n -4al mi cob n c is regarded. <is single crystal foi the charge. 

vbcrem the t h^e tiansfer diacuon is coincident with said crxsui growth direction 
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Claim 1 '": A de\ toe according 10 claim 1 b, wherein said inselutmg surface i* a quart? 
substrate. 

Claim ]'&. A dc\ ice according to claim 16, wherein said semiconductor dc\ :ce is at Uast 
one selected from the groap consisting of an image sensor, a dcuy lint-, a filter, a memory and an 
operation miit 

t la m l f > A ^"rr conduce dewe comprising 
a pnctoe.c'tne com ti*mn being formed o\ cr an insulating xitfacc. 
a charge coupled de\ ice bemg clectni oily couutcUd to iie p 1 utoc^ertre rem wjoii 
deuct, end Topped o\u the insulting serfsce; 
s^d cnige couplet: devce meLidng 

<. cr/^taJme senrcondiKroi film beu^ form.d or the niMdamig -un'tare. said entail tie 
seureoncV cior ^imh-Mr.c. a p uralr> ofo vsUds extending m a try-aa' giosvi' uirection Wirb 
patalld to tic juulafng srifacu 

an eisalatmg bit i or 1,e eivstttknc sermeooduUoi fiin , 

a p ukJus of electrodes being fornitd on fie m uiatmg ff.m, c-teh o^said phrar.ty o r 
eltc-rodcs he- nt: located wuhn a predtteinmed distance so that arbe^lU of \:f eapaeik-rs 
.ne fottivd between me plutaU} ot e cctmees and the ctysiadme semiconductor film vvuh tl;e 
irsesatmg fh,r therebetween, 

wbeiu i a cha^ac i* ransfenxd rrom one cf the MOS cirpaenois ;o anolie; of the MOS 
capacstoi^ u) chergc tiansfer direction. 

where n ^ er\?ta ^irueture of the crystalbrc senueondaet^r fi'rn -n tie ensta' giowli 
duee + :ors j.\ < outu juii,? .,c that a eh;.' ^\ mo\ mg 'u- ro: lestucted by a gram bou:uha \ , 

wnerem ; c change tiansta direction ^ i oi icide^t with the ci vsul g?o*tl- caret tiou 

( laim 20 / de\ tec actonbiig to cla-m whaem said ins iliung tauface > a uu^ 
substrate. 
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Claim 21 : A device according to claim 19, wherein said semiconductor device is an 
image sensor. 

Claim 22: A device according to claim 19, wherein said photoelectric conversion device 
is a photodiode. 

Claim 23: A device according to claim 19 further comprising an active matrix type liquid 
crystal display device being integrated over the insulating surface. 

Claim 24: A semiconductor device comprising: 

a plurality of photodiodes formed in a matrix on an insulating surface: 

a plurality of vertical charge coupled devices on the insulating surface, said vertical 

charge coupled devices connected with the plurality of photodiodes; 

at least a horizontal charge coupled device on the insulating surface, said horizontal 

charge coupled device connected with the vertical charge coupled device, 

wherein at least one of the vertical and horizontal charge coupled devices comprise* a 

crystalline semiconductor film having a plurality of crystals extending in a crystal growth 

direction. 

wherein a charge transfer direction of at least one of the\crttca1 and horizontal charge 
coupled devices is coincident with the crystal growth direction. 

Claim 25: A semiconductor device comprising: 

a photoelectric conversion formed o\ er an insulating surface: 

a charge coupled device electrically connected to the photoelectric comersion device and 
formed over the insulating surface; 

said charge coupled device including: 

a crystalline semiconductor film formed on the insulating *oiVcc sa d .~\si dune 
semiconductor film having a plurality of crystals extending in a jsw ? t d .ec jou \s r . is 

parallel to the insulating surface; 

an insulating film on the crystalline semiconductor film: 
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a p1i»abt\ i-fVcvtiodu f ormcd or "ho lUhuLnr.g illn\ cactt o* i^d plr.rarh o^dcaiodtis 
located wiJi,n a p .u- tcrnrird distance so inat t. piu:alit\ of MOS capacitors .^c fonrcd 
NUwt.cr i e r ui.\ its ofc\, nodes ..aid the a^taUine se-irnvrducx; n.ti t!^ lasa'at na 
film therebetween, 

v\ io^k. a cha^e t s ttansfonec l^nr, ouc nfilu \10J> captors to pnothc; n, f:s_ vh)N 
capecitois r, -* ch.T^c trarifcr d^ecttor. 

nh^cr: tlx .raise tiar^fei dirocfon s t oineidem v 'th the enstal ^'.o^th l.-et t.or 

C aru To A sonnco^diii-ioi devce comprising. 

a pnotoe !.o uc con\ ersirn farmed owi a aa-isja ent saber ate 

a cKa^c Ci'UpL'U de\ ict s.h cincali) con.KCied to tbx photocell a, e-->r session ee\ ice arc 
.oiaied wc: J~e i iwiairur ttuf tact, 

Scvi cnai*y coup-ec dc N fee including 

r. on stall' K scm-co'ubu'oi Tien ibtmed on tbc usjlarri" m .-fat c. ^aiu c-yM<d;mc 
sc-ircondactor rdrr. .ururrc a p uiabtv of Calais extend^ n a u\sia gioxwb duoction w nj.L ,s 
paiuliei ». tk->!i!at,ng si.. fact, 

an nvilarn^ ..Ira or lie erystadnv seinn-onduttoi fiats, 

aplai Ju\ A Ucttodo. tbrukxi or tbc insulting fun,, tach ».. i d plu:aat\ o^ckcifodcs 
located v. rim a ^tcueirim d 0. stance so mat a jiva'it) o r VOS capacitor arc fmued 
b.twee- :bc p ui rus ,>f cIcLiiodes and the e-. Walha^. se mcoud 1.10*01 ^ ifh tnc .nsnUnrg 
film Therebetween, and 

ai atr-vc -^atm d ,c p1a\ de\Jo. cosrp:^rig a pluw vU oi thin racs.v.oib fom <-d ovoj 
me transparent substrate; 

whtiL.n .vciuige is iianstcrrcd "toth one of tht MOS capacdo-^ ;o dt u+htri of 1H0 MOS 
capaciiois in charge tian\^i ejection. 

\vboronibe charge tuiisfei di.cc'ion is coriLxkjii wiihihcciys as po\s Ji cucctun 
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